Cloning and molecular characterization of three lysophosphatidic acid acyltransferases expressed in flax seeds.
In the context of the growing demand for α-linolenic acid due to its high nutritional value as a polyunsaturated fatty acid, we have investigated the contribution of 2-lysophosphatidic acid acyltransferase (LPAAT) enzymes from flax (Linum usitatissimum) in the accumulation of α-linolenic acid into the oil fraction of flax seed. We have isolated the cDNAs encoding three class A microsomal LPAAT2 isoforms from developing flax seeds. The three isoforms, denominated LPAAT2A, LPAAT2A2 and LPAAT2B, are able to complement the LPAAT deficient JC201 E. coli mutant, confirming their functionality. We have performed enzymatic assays showing that the specific activity of the LPAAT2A isoform is significantly higher than that of the LPAAT2A2 and LPAAT2B toward the unsaturated oleic, linoleic and linolenic acids. Moreover, LPAAT2A presents in vitro a high specificity and selectivity for linoleic and linolenic acids as compared to saturated fatty acids. The three isoforms are expressed during all the stages of seed development and in stem and leaf tissues, as shown by an analysis of the transcription level of the corresponding genes. The heterologous expression of LPAAT2A in Arabidopsis seeds leads to an increase in the accumulation of linoleic and linolenic acids in the oil fraction of the seeds from two transgenic lines.